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Abstract: In a new power system characterized by a “dual-high” structure, the virtual synchronous generator(VSG)
technology has been widely applied in the grid-forming control of inverters owing to its inherent response capability to
inertia and frequency variations. When the grid voltage is unbalanced, the power injected by grid-connected inverters
based on the conventional VSG will include second-harmonic fluctuations. To address this issue, a virtual voltage and
current regulation strategy under three-phase unbalanced conditions based on VSG is proposed. Through the analysis of
the mechanism of inverter power fluctuations and the virtual phase-current regulation (VPCR) method used in
grid-following control, it is pointed out that the existing VPCR method cannot solve the power fluctuation problem
under grid-forming control. With the combination of grid-forming control characteristics of VSG, a power fluctuation

suppression strategy is proposed, which integrates virtual voltage and current regulation on the basis of the

N existing VPCR method. This approach only requires adjusting
s HE: 2025-03-28; fEEIHHEA: 2025-05-13, 2025-06-09;

SEH: 2025-06-17; M&EEEE: 2025-07-01 the voltage and current gain coefficients, without the need for
Eﬁlﬁ,ﬁ .: %@M’ﬁﬁﬁéﬂﬂ&%‘;ﬂhm H (SGISSZO0KJJ additional control loops or positive-negative sequence
$2312931) separation, thereby fully preserving the control characteristics

This work is supported by State Grid Corporation of China  and grid-forming attributes of VSG. The proposed method can
Technology Project under the grant SGISSZ00KJJS2312931 effectively suppress power fluctuations under voltage imbalance.
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Experimental results verified the feasibility of the proposed power fluctuation suppression strategy.

Keywords: Virtual synchronous generator (VSG); voltage imbalance; power fluctuation; virtual voltage-current control;

grid-forming control
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Fig. 1 Principle of power fluctuation suppression for
grid-following inverter under three-phase imbalance
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Fig. 2 Topology of grid-forming VSG inverter
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